A B S T R A C T Studies were performed to determine whether glycine peptides of four or more glycine residues can be transported by the peptide carrier system, previously shown to transport diglycine and triglycine. When human jejunum was perfused with tetraglycine solutions, the rate oftetraglycine disappearance increased linearly as the concentration was increased over the range of 12.5-50 mM, however, the rate was slow in comparison to diglycine and triglycine disappearance rates.
A B S T R A C T Studies were performed to determine whether glycine peptides of four or more glycine residues can be transported by the peptide carrier system, previously shown to transport diglycine and triglycine. When human jejunum was perfused with tetraglycine solutions, the rate oftetraglycine disappearance increased linearly as the concentration was increased over the range of 12.5-50 mM, however, the rate was slow in comparison to diglycine and triglycine disappearance rates.
Glycylleucine, a competitive inhibitor of diglycine and triglycine transport, was without effect on the disappearance rate of tetraglycine, but increased (over sixfold) appearance rates of triglycine and diglycine (products of tetraglycine hydrolysis). These products were the results of hydrolysis of tetraglycine by the brush border enzymes because cytosol fraction lacked any hydrolase activity against tetraglycine. When a jejunal ring preparation was incubated with tetraglycine, there was intracellular accumulation of diglycine and triglycine but not of tetraglycine.
The rates of glycine uptake were always markedly greater from diglycine and triglycine solutions than from corresponding glycine or tetraglycine solutions; rates of glycine uptake from tetraglycine solutions were either similar to or greater than rates from glycine solutions, depending on the infusion concentration.
When the number of glycine residues was increased to hexaglycine, the phenomenon of a greater rate of glycine uptake from a peptide versus a free amino acid solution was no longer apparent. In vitro assay of peptide hydrolase activity of the luminal fluid revealed This work was presented at the 1976 Annual Meeting of the American Society for Clinical Investigation and an abstract pertaining to this work was published in 1976. Clin. Res. 24: 431.
Receivedfor publication 7January 1977 and in revisedform 15 June 1977. no activity against diglycine and triglycine and only trace activities against tetraglycine, pentaglycine, and hexaglycine.
The above observations suggest the following conclusions: (a) the disappearance of tetraglycine in the human jejunum is accomplished principally by hydrolysis by brush border oligopeptidases; (b) the rate limiting step in the uptake of glycine from tetraglycine or higher peptides is due to hydrolysis of these peptides to absorbable products.
INTRODUCTION
Studies over the past several years have established the presence of a peptide carrier system in human intestine (1) (2) . The essential features of this carrier system are as follows (1) (2) (3) (4) : (a) it does not take up amino acids but does transport dipeptides and some tripeptides; (b) it has a higher maximal rate of uptake than the amino acid carrier system; (c) it prefers peptides with lipophilic amino acids in both the N-and C-terminal positions; (d) it fulfills the criteria of active transport in animal intestine; (e) it is an important, if not the predominant, uptake mechanism for amino acid constituents of dietary protein; and (f) it is less affected by malnutrition and mucosal disease than is the amino acid carrier system.
The present studies were undertaken to determine the capacity of the peptide carrier system for transporting peptides consisting of four or more amino acids. Among the 160,000 theoretically possible tetrapeptides containing the 20 amino acids found in protein, we chose tetraglycine because it is highly soluble and because we had previously investigated the intestinal absorption of diglycine and triglycine (5-7). After finding that intestinal disappearance of tetraglycine is chiefly due to hydrolysis by the brush border peptide hydrolases rather than to uptake by the peptide carrier system, we proceeded to investigate the rate of intraThe Journal of Clinical Investigation Volume 60 November 1977-1008-1016luminal hydrolysis of a series of glycine oligopeptides (tetraglycine, pentaglycine, and hexaglycine) in the jejunum of healthy human volunteers. Additional studies were performed to investigate the rate of glycine uptake from glycine oligopeptides that are taken up intact (diglycine and triglycine) and from glycine oligopeptides that are mostly hydrolyzed before absorption (tetraglycine and hexaglycine).
METHODS
Perfusion studies were carried ouit in the jejunum of28 healthy human volunteers by the methods previously described (5, 8) . The subjects consisted of8 women and 20 men, ranging in age from 19 to 23 yr. The distance between the port of infusion and the port ofaspiration in the double lumen tube was 30 cm. The rate of infusion of test solutions was 15 ml/min. The subjects were divided into six groups. There were four subjects in group A, seven in group B, four in group C, four in group D, four in group E, and five in group F. The composition of test solutions used for the perfusion studies in each group of volunteers is detailed in Table I .
All the test solutions contained 0.4% polyethylene glycol as a nonabsorbable marker, and between 85 and 140 mM sodium chloride. The pH of the test solutions varied between 6.8 and 7.2. Previously published and unpublished studies from this laboratory have shown that the above variations of sodium concentration and pH of the test solutions do not significantly alter the rates of amino acid and peptide absorption in the jejunum of healthy human volunteers (9) (10) (11) .
Ion exchange chromatography technique was used for the analysis of glycine and glycine peptides in the intestinal aspirate. With an automated amino acid analyzer (model 120-C, Beckman Instruments, Inc., Spinco Div., Palo Alto, Calif.), 0.20 N sodium citrate buffer (pH 3.70), a column pressure of 150-200 lb/in2, and a column temperature of 62°C, we determined the elution times for glycine, diglycine, triglycine, tetraglycine, pentaglycine, and hexaglycine as 75, 175, 190, 165, 150 , and 135 min, respectively.
The peptide hydrolase activity of intraluminal fluid against glycine peptides was measured by the method previously described (5, 7) .
Glycine absorption rates from free glycine solutions and peptide disappearance rates were calculated by the following formula:
where the rate is expressed as micromoles per minute per 30-cm segment; G,, = glyciine compound of n number of residues in length, for example, G, denotes free glycine, G2 denotes diglycine, etc.; concentrations are expressed as micromoles per milliliter; p and a denote measurements made on perfusate and aspirate, respectively; M denotes concentration of polyethyleneglycol; and R is the rate of perfusion in milliliters per minute.
Glycine absorption rates from tetraglycine solutions were calculated by the following formula:
where the rate is similarly expressed as micromoles absorbed per minute per 30-cm segment. The method ofpaired t test was used for the statistical analysis of the data (12) .
In vitro transport studies. Jejunal rings have been used extensively for studying dipeptide and tripeptide transport by the intestinal mucosa (13) (14) (15) . We used this technique to investigate tetraglycine transport by the mucosal cells. The experimental procedure was essentially similar to that previously described by Matthews et al. (14) . Everted rings of jejunum were prepared from male Sprague-Dawley rats (250-300 g body wt). Single rings weighing 15-30 mg were incubated for 30 min at 37°C in 1 ml Krebs-Ringer phosphate saline (16) containing half the standard concentration of calcium. In separate experiments, the incubation medium contained varying concentrations of glycine and tetraglycine. In some experiments the incubation medium contained 0.2 ,uCi of [14C]-inulin (spec act of 2.5 mCi/g, New England Nuclear, Boston, Mass.), and the inulin space was determined as described previously (17) . After incubation, the rings were removed, rinsed, blotted, and eluted in 1 ml 6% sulfosalicylic acid for 5 min at 100°C. Media were diluted 1:1 with 6% sulfosalicylic acid. Both eluted rings and media were centrifuged at 500 g for 10 min; supernates were stored at -20°C until analysis. FIGURE 1 Tetraglycine disappearance rates and appearance rates of hydrolytic products (mean±SEM in four subjects).
Total tissue water was determined by drying overnight at 100(C. The concentration of glycine and glycine peptides in the tissue and medium were measured by the ion-exchange chromatography technique described above. The intracellular concentrations of glycine and glycine peptides were calculated by the formula previously published (18) . The peptide hydrolase activity of bruish border and cytosol fraction against tetraglycine was assayed by the following method. The standard assay mixture contained 8 ,nmol tetraglycine, 0.2 ml 0.05 M KCl-borate buffer (pH 7.6), and 0.2 ml brush-border or cytosol fractioni (0.5-2.5 mg protein). The mixture was incubated for 30 mni at 37°C in a shaking water bath. Unider these coniditions, the rate of reaction was linear. The reactioni was terminated by the addition of 0.5 ml 7.5% sulfosalicylic acid. The sample was stored at -20°C until analysis. The concentration of protein in both brush border and soluble fractionis was rletermiinied by the imiethod of Lowry et al. (21) .
RESULTS
Rates of tetraglycine disappearance and appearance of its digestive products. The rate of luminal disappearance of tetraglycine and the rates of appearance of its digestive products (triglycine, diglycine, and glycine) in the gut lulmen during a jejunal perfusion with tetraglycine test solutions are summarized in Fig.  1 . Over the range of concentrations infused (12.5, 25 , and 50 mM), the rate of tetraglycine disappearance increased linearly. The highest concentration of tetraglycine that could be readily dissolved in water was approximately 50 mM. At each infusion concentration of tetraglycine, glycine, diglycine, and triglycine appeared in the luminal fluid. Among the products of tetraglycine hydrolysis, the rate of appearance of glycine was always considerably greater than those of diglycine and triglycine (Fig. 1) . Furthermore, with each increase in concentration of tetraglycine in the infusion solution, there was a more pronounced difference between the luminal appearance rates of glycine and either diglycine or triglycine.
Effect of dipeptide and tripeptide on tetraglycine disappearance. The effect of glycylleucine (50 mM) on the disappearance rate of tetraglycine during the infusion of 20-mM test solution and the appearance rates of the products of its hydrolysis (triglycine and diglycine) are shown in Fig. 2 . The concentration of glycylleucine was chosen on the basis of previous studies which showed that at this concentration glycylleucine markedly inhibits the intestinial absorption rate of 220 FIGURE 2 Rates of tetraglycine disappearance and triglycine and diglycine appearance from test solutions containing 20 mM tetraglycine and 20 mM tetraglycine plus 50 mM glycylleucine. Mean+SEM values were determined from perfusion studies in seven subjects. Accumulation rates of diglycine and triglycine are significantly greater in the presence of glycylleucine (P < 0.01).
1(10 S. A. Adibi antd E. L. Mforse triglycine (7) . The disappearance rate of tetraglycine was not significantly affected by the addition of glycylleucine to the test solution, but there were significant increases (P < 0.01) in the appearance rates of both triglycine and diglycine (Fig. 2) . Similarly, the addition of 50 mM triglycine to a 20-mM solution of tetraglycine had no significant effect on the rate of tetraglycine disappearance. Effect of amino acids on tetraglycine disappearance. The effect of leucine on the rate of tetraglycine disappearance, rate of glycine uptake from the tetraglycine solution, and appearance rates of glycine, diglycine, and triglycine are summarized in Fig. 3 . Addition of leucine (50 mM) to the tetraglycine solution (20 mM) significantly decreased (P < 0.01) rates of tetraglycine disappearance and of glycine uptake. Both of these rates were decreased by about 50% compared to rates without added leucine. The appearance rates of glycine and diglycine were not significantly affected, but that of triglycine was significantly (P < 0.01) reduced by the addition of leucine to the tetraglycine solution. In contrast to leucine, the addition of 50 mM glycine to the 20-mM solution of tetraglycine was without significant effect on the disappearance rate of tetraglycine.
Effect of amino acids on mucosal tetraglycine hy- (Fig. 3) , the activity of brush border and cytosol peptide hydrolases in the presence and absence of leucine was assayed in vitro. Subcellular fractionation studies of the hydrolase activity against tetraglycine in human intestinal mucosa showed that all of the activity was confined to the brush border fraction (26+6 ,umol tetraglycine hydrolyzed per minute per milligram protein,mean+SEM). The cytosol fraction lacked any detectable hydrolase activity against this tetrapeptide. These results are in agreement with those of Kim et al. (20) . Addition of leucine in a concentration used for the perfusion studies (50 mM, Fig. 3 ) totally abolished the hydrolytic activity of the brush border fraction against tetraglycine. Glycine in a similar concentration (50 mM) was without significant effect on tetraglycine hydrolysis by the brush border enzymes.
Rates of glycine uptake from glycine and its oligopeptide solutiotns. In Fig. 4 , the rates of glycine uptake from tetraglycine solutions are compared to the rates of glycine uptake from test solutions containing glycine, diglycine, or triglycine. The test solutions were designed to contain an equivalent amount of glycine, either 100 or 200 mM. At the glycine equivalent Tetraglycine Glycine Glycin.
Diglycine
Trglycine disappearance absorption appearance rates rates rates FIGURE 3 Rates of tetraglycine disappearance, glycine absorption, and appearance of glycine, diglycine, and triglycine from test solutions containing either 20 mM tetraglycine or 20 mM tetraglycine plus 50 mM leucine (mean+SEM in seven subjects). Rates of peptide disappearance, glycine absorption, and triglycine appearance were significantly reduced in the presence of leucine (P < 0.01). concentration of 100 mM, the rate of gl\Tile Clu)take f'romil the tetraglvine soluitionl was similar to that from-1 the glcillne soltitioll, but it was colsiderabl)lv smaller-(P values < 0.01) thiain the rattes of glycine tiptake f'rom,i eithier diglycine or triglyville solutions (Fig. 4 a) . Whl1eni the conicenitraitioni of glv,ciine e(luivalent in the test soluztioin was iniereasedl to 200 mMl, the raltes of' glveine iptake fromii all three peptide soluttion s were incireeased, hut the rate of glycine uptake fr omii the glvcine soluttioni remained uiniclhangel. Therefore, the irate of' glvcine uiptake f'romi the tetraglyeine soluitioni was significantly greater (P < 0.01) thain f'romi the corresp)onding glyeine test soluition, hut it was still simialler thlan those fiom diglycine anid triglvcine solutionis (Fig. 4 b) .
Additioniatl studclies were perform-led to compare the riate of glycine uptake flomii a hexaglycine solutioniand an equivalent glycine soluition1. IiIasiIuIchi as hexaglycinie is niot soltuble in a(lueous solutionis at concenitratioins greater thain 3 mM1, rates of glcCine uptake were compared fi-omii test soltutions containing either 3 in NI hexaglyeine or 18 mMNI glv-cine (Fig. .5 a) . The rate of glycillne uptake was significantly simialler (P < 0.01) f'roiml the hexaglycine.
Ratcs'. of diiSappca ra 0Cc of tetri'aglicinc, pen ta-lycinc, atid Iexaglycitie (IaIi appea ratnccolf 1l/i' dig(csstiuc ptroducts't. With the imatximiial Concentration of' hexaglycine that is wvater soluble (3 ni NI) as the inftusion oicenitrationi, riates of dlisappearance of tetraglvcise, pentaglycine, andh-lexa-glvcine were investigated in the jejunumn of the same suhjects (Fig. 5b) ). Tlhere \vIer nio siginificaiit cliffe'renie'es betweenflth rates of' (lisappearance of any two of(these glvcillve pepti des.
The rates of' appearance of the hydrolytic prodlcts of' the above three peptides are showxn in Fig. 6 . In thle case of' hexaglycine an(dIpentaglyeine, the fir.st products of their hydrolyses, name lv-, pentaglvcine and tetragly-ciine, respectively, liad the grieitest concentration among the peptides appearing in the gut 1llumenl. Dur- inig the inifulsioin of eachi of the glvcine p)eptides, the rates of appeaci-iiice of' both triglvc'ine adIdcli(g\-illv were always conlsiderablv smaller tliall thlose of other hvdrolytic p)roducts.
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diglycine nor triglycine was detected in the intracellular and extracellular fluid when jejunal rings were incubated in the buffer, both diglycine and triglycine appeared in both of these fluids when tetraglycine was added to the incubation medium (Fig. 7) . In general, the concentration of diglycine was always nearly 10- fold greater than the concentration of triglycine in the tissue or the medium. Furthermore, at each concentra-
FIGuRE 6 Rates of appearance of the hydrolytic products of tetraglycine, pentaglycine, and hexaglycine during infusion of 3 mM of each. Mean+SEM values were determined from measurements made in five subjects. tion of tetraglycine the conicenitrationi of diglycine was always markedly (P < 0.01) greater in the intracellular thalni in the extracellular fluidl. The conicenitrationi of triglycine also appeared greater in the intracellular thani in the extracellular fluidl, hut l)ecause of' wide variation in concenitrationis, the cliffeirenices were niot statistically signiificaint (Fig. 7) .
The intracellular and extracellular coincentrations of glycine with or without additioin of tetraglycine or glycine to the incubation medium iare showin in Fig. 8 . The initial concentrations of tetraglycine (5 and 20 mM) and glycine (20 and 80 mM) were designed to be glycine equivalent. Both tetraglycine (5 mMN) and glycine (20 mM) were effective in significantly (P < 0.01), and similarly, increasing the intracellular concentration of glycine. When the initial concentration of glycine was increased to 80 mM, there was no further increase in the intracellular concentration of this amino acid. In contrast, there was a marked additional increase in the intracellular glycine concentrationi with 20 mM tetraglycine. There were slight increases in the extracellular glycine conicentration with each addition-of tetraglycine to the medium, but they were always much smaller than the incremiients in the intracellular concentration.
The principal aim of the present studies was to determine whether the jejunal disappearance of tetraglycine is by transport by the peptide carrier systenm or by hydrolysis by the intraluminal and membrane-bound enzymes. To distinguish between these two possibilities, it is appropriate to compare the results of the present studies with tetraglycine with those of previous studies with triglycine, which suggested that intact absorption is the main process for jejunal disappearance of this tripeptide (7) . Such a comiparisoni leads to the following observations: (a) jejunial disappearance of tetraglycine is not affected by glycylleucine, whereas that of triglycine is severely inhibited by this dipeptide; (b) the rate of glycine uptake from a tetraglycine (20 mM) solution is similar to that from an equivalent glycine solutioin (100 mM), whereas the rate of glycine uptake from an equivalent triglycine solution (33.33 mM) is considerably greater (nearly 100%) than that from the glycine or tetraglycine solution; (c) jejunal luminal fluid containis hydrolase activity against tetraglycine, whereas it has none against triglycine; (d) disappearance of tetraglycine is markedly inhibited by leucine, whereas this amino acid has no effect on the disappearance rate of triglycine.
In view of the sharp differences between the behavior of tetraglycine and triglycine in the gut lumen as summarized above, it appears that tetraglycine is not a substrate for the peptide carrier system which is involved in transport of diglycine and triglycine. Nevertheless, perfusioin data do not eliminate the possibility that there is initact absorption of tetraglycine by a mechanism other thani that shared by triglycine and diglycinie. However, this possibility is not tenable in view of our observatioin that tetraglycine could not be detected in the mucosal cell interior wheni jejunal rinigs were incubated with this tetrapeptide in vitro. The lack of intracellular accumiiulation was not the result of intracellular hydrolysis because the cytoplasmic fractioin was incapable of hydrolyzing tetraglycine and there was marked intracellular accumulation of diglycine and, to a lesser extent, that of triglycine (Fig. 7) in the face of considerable cytoplasmic peptidase activity against these peptides (20) .
The present data also show that tetraglycine introduced into the jejunum is hydrolyzed chiefly by the membrane-bound oligopeptidases (20, 22, 23) and to a lesser extent by the luminal enzymes (Table II) . The hydrolytic products in turn are taken up by the peptide and amino acid carrier systems, because when the peptide carrier systemii was saturated with glycylleucine, a considerable fraction of tetraglycine was recovered as triglycine and diglycine (Fig. 2) . The increasecl appearanice rate of diglycine probably represents increased 1014 S. A. Adibi an7d E. L. Morse 8 6 membrane hydrolysis oftriglycine, as its absorption has been reduced by glycylleucine (7) .
Our conclusion that tetraglycine is not a substrate for the known peptide carrier system is in agreement with observations made by Sleisenger et al. (24) . They found that mucosal influx of glycylsarcosine or glycylsarcosylsarcosine was not affected by the addition of glycylsarcosylsarcosylsarcosine to the mucosal fluid of the everted hamster small intestine. They concluded that this tetrapeptide was not transported by the same peptide carrier system for dipeptides and tripeptides.
Inhibition of tetraglycine hydrolysis by leucine.
One of the unexpected findings of the present studies was the observation that the addition of leucine to tetraglycine solution severely impaired the rate of disappearance of this tetrapeptide. The purpose of this experiment was to investigate the effect of leucine on the rate of glycine uptake from the tetraglycine solution. A comparable experiment investigating the effect of leucine on triglycine disappearance demonstrated that disappearance of this peptide from the gut lumen is chiefly by intact absorption and not by hydrolysis (7). Leucine was without an effect on the rate of glycine uptake from triglycine solution, but markedly inhibited glycine uptake from a glycine solution (7) . In the present experiment, leucine markedly reduced the rate of glycine uptake from tetraglycine. This reduction appeared to be chiefly due to inhibition of tetraglycine hydrolysis, inasmuch as both the rate of disappearance of tetraglycine as well as the luminal appearance of triglycine (a product of tetraglycine hydrolysis) were significantly decreased by leucine (Fig. 3) . Inhibition of glycine absorption by leucine, as shown previously (7) , could not account for this effect, because the rate of glycine accumulation was not increased (Fig. 3 ). This conclusion was confirmed by the result of the experiment in vitro which showed that leucine abolished the activity of isolated brush border peptide hydrolases against tetraglycine. The specificity of this inhibition was established by showing that glycine had no effect on tetraglycine hydrolysis in vivo or on its hydrolysis by isolated brush borders in vitro. Although much further work remains to be done on the physiological implications of amino acid inhibition of tetrapeptide hydrolysis, the present data suggest that the final products of protein digestion (amino acids) may play a role in the regulation of activity of one or more of the brush border oligopeptidases.
Rates ofglycine uptake from glycine peptides. The results of the present experiments confirm those of our previous studies (5-7) that the rates of glycine uptake from diglycine and triglycine are substantially greater than those from correspoinding glycine solutions. The present studies extend the previous observation by showing that at a certain range of infusion concentration, the rate of glycine uptake from a tetraglycine solution is also significantly greater than from a corresponding glycine solution (Fig. 4 b) . Furthermore, under the condition of maximal solubility, when the glycine peptide chain is lengthened to hexaglycine, the phenomenon of a greater rate of glycine uptake from a peptide versus a free amino acid solution is no longer apparent (Fig. 5 a) .
Several factors appear to govern the rate of glycine uptake from glycine peptide solutions. (a) The rates of transport of glycine residues of diglycine and triglycine by the peptide carrier system are considerably faster than the rate of transport of glycine by an amino acid carrier system. (b) These differences in the rates of transport become more apparent as the concentration of infusion solution is increased. (c) On a molar basis, the rate of tetraglycine hydrolysis by the membrane-bound enzymes is slower than the rate of uptake of triglycine by the peptide carrier system. Under similar conditions of perfusion studies, there is nearly 90% disappearance of triglycine load introduced into the gut lumen (7), whereas there is only 50% disappearance of tetraglycine (Fig. 1) .
The above factors need to be taken into account in the interpretation of the results of the present studies dealing with the rate of glycine uptake from glycine peptides and glycine solutions (Figs. 4 and 5) . At the lower infusion concentration (Fig. 4 a) , the amount of triglycine and glycine (theoretically 12.5 mM each), produced as the result of 50% hydrolysis of tetraglycine was probably not sufficiently large to cause a greater rate of glycine uptake from the tetraglycine solution (25 mM) than from the glycine solution (100 mM). At the higher infusion concentration (Fig. 4 b) , the amount of triglycine and glycine (theoretically 25 mM each) produced as the result of tetraglycine hydrolysis was probably large enough to account for the greater rate of glycine uptake from tetraglycine solution (50 mM) than from the glycine solution (200 mM). It should be noted that when glycine, diglycine, or triglycine are used as substrates, the concentration of 25 mM is far below the saturating concentration for the peptide and amino acid carrier systems, whereas the concentration of 200 mM is far in excess ofamino acid carrier system (6, 7) . In the case of hexaglycine (Fig. 5 a) , the time required for the hydrolysis of this oligopeptide to produce absorbable substrates impaired the efficiency of glycine absorption from the hexaglycine solution as compared to that from the glycine solution.
These interpretations of the in vivo data are supported by the result of our in vitro experiments on the effect of tetraglycine and glycine on enriching the intracellular concentration of glycine (Fig. 8) . The addition of glycine (80 mM) to the incubation medium containing a jejunal ring preparation increased the intracelTransport anid Hydrolysis of Glyctine PePtides in Human Jejutnum lular concentration of glycine maximally by twofold, whereas tetraglycine with an equivalent glycine concentration (20 mM) caused a fourfold increase. The mechanism of this greater intracellular concentration appears to be the utilization of two independent transport pathways in the case of tetraglycine versus one pathway in the case of glycine. When the amino acid carrier system has reached a limit in its glycine transport, the peptide carrier system continues the transport of diglycine and triglycine, which are then hydrolyzed by the cytoplasmic peptide hydrolases to expand the intracellular pool of glycine.
In conclusion, the results of the present study establish that the uptake of homologous glycine oligopeptides by the human mucosal epithelium is restricted to diglycine and triglycine. The results of these and previous experiments also show an excellent coordination of labor between peptide transport and hydrolytic systems in intestinal assimilation of homologous glycine oligopeptides. In the case of diglycine and triglycine, where the major peptide hydrolase activity against them resides in cell cytoplasm (20, 25) , the transport by the peptide carrier system is the major mode of their luminal disappearance. In the case of tetraglycine, where the peptide hydrolase activity against it resides exclusively in the brush border region, superficial hydrolysis is the major mode of its disappearance from the gut lumen. Based on these considerations, it is reasonable to speculate that future investigations of the biochemical mechanism responsible for this coordinated effort might reveal important information on digestive and absorptive functions of the intestinal epithelium.
